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The synthesis of higher alcohols and esters during fermentation makes an important 35 contribution to wine quality and the control of the production of these volatile compounds is 36 one of the major ways to control the organoleptic characteristics of wine. The higher alcohols 37 are undesirable at high concentrations, but in smaller quantities they are thought to contribute 38 positively to overall wine quality. Esters have a significant effect on the fruity flavour in 39 wine. The esters making the largest olfactory impact are ethyl acetate, isoamyl acetate, 40 isobutyl acetate, ethyl hexanoate and 2-phenylethyl acetate [1] . Varietal aromas -volatile 41 compounds derived from non-volatile precursors in the grape which are released by the yeast 42 during fermentation, such as thiols-also play an essential role in wine aroma but they are 43 usually present at very low concentrations and are therefore more difficult to quantify.
44
The concentrations of volatiles at the end of fermentation depend primarily on their 45 synthesis by the yeasts but may also be significantly modified by losses into the exhausted 46 CO 2 . Therefore, understanding and modelling the transfer of aroma compounds between the 47 gas and liquid phases would be extremely useful, and the calculation of balances in an oven at 45°C, and diluted with air at 51 mL/min. 
Determinations of gas-liquid partition coefficients (k i )
168 169
The gas-liquid partition coefficients (k i ) during fermentation were followed by dividing the 
196
To complete this previous preliminary study, the first aim of the present work was to 
210
Changes in gas-liquid concentration ratios of ethyl acetate, isoamyl acetate, ethyl 211 hexanoate and isobutanol were compared in these three different fermentation conditions. Consequently, at constant temperature, the evolution of k i can be written as follows: 
Where H vap is the phase change enthalpy of the volatile compound expressed in J/mol, T
240
is the absolute temperature (K), R is the perfect gas constant (8.413 J/mol.K) and C is a 
Where T is the absolute temperature and D1, D2, D3 and D4 are constants. Table 2) .
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The 
326
The mean relative error between model prediction values and the measured values was 327 calculated as follows:
Where n is the number of k i measurements used for model validation. estimations was comparable for data from experiments not used for parameter identification.
333
These results demonstrate the value of the model to predict k i with a good accuracy for these 334 3 compounds. The prediction was much less satisfactory for ethyl acetate with differences up 335 to 33%, due to an atypical behaviour of this compound.
336
One of the main reasons why predicting k i is valuable is that it allows calculation of the 337 concentrations of volatiles in the gas phase from measurements in the liquid, and the reverse.
338
It is therefore possible to calculate the global production by adding the volatile concentration 339 in the liquid to the amount lost in the gas phase (Equation 6):
Where t is the current time (h), t end is the final time (h), ) (t C gas is the concentration of 
346
The relative amount of volatiles lost, i.e the ratio of losses to total production, is of 347 particular technological interest. The gas-liquid partitioning of the main aroma compounds produced during winemaking 4 **Measured losses were calculated from concentrations of the volatiles in the gas. 
